Diesel residues were analyzed by GC-MS/MS. The use of GC-MS/MS determination in the SRM mode provided the unequivocal identification of the target analytes. The results show that fourteen kinds of n-alkanes, and several polynuclear aromatics were contained in the diesel residues. Each of them has its own regular pattern. GC-MS/MS is an invaluable analytical technique in suspected arson cases.
INTRODUCTION
The detection of ignitable liquid [1] [2] [3] [4] residues at fire scenes can be a useful step in the investigation of a fire and more particularly in the selection of fire debris samples. In foreign, the method of analysis has been by gas chromatography (GC) [5] and gas chromatography-mass spectrometry (GC/MS) [6] , once sample work-up is complete. In China, GC and GC/MS methods also have an important role in the identification of ignitable liquid. More recently, gas chromatography triple quadrupole mass spectrometry (GC-MS/MS) has been the method of detection used. It has become unquestionably the technique of choice for the analysis of ignitable liquids and their residues. Undoubtedly, the emergence of this technology makes a _________________________ new solution to eliminate the problems caused by the interference of pyrolysis products in the chromatograms obtained.
Diesel fuel is one of the more common distillates used by arsonists, the identification of diesel fuel in fire debris samples was undertaken. Diesel fuel is most often predominantly comprised of n-alkanes in the range of C8 to C23. In addition, it also contains polynuclear aromatics, such as alkyl benezenes, naphthalene-based and indane-based compounds. Additionally, distributions and species of these compounds are different with materials. Therefore, it is possible to identify diesel residues in the fire by these compounds.
Detecting diesel residues with GC-MS/MS is far superior to GC-MS method. This method can effectively eliminate interference of the other combustion polymer.
MATERIALS AND METHODOLOGY
Thermo Scientific TSQ Quantum XLS connected to a Thermo Scientific Trace GC Ultra was used for all analyses. The system was operated in electron impact mode (EI; 50 µA). The separation was achieved with a Thermo TR-50MS column (30m×0.25 mm, 0.25µm film thickness). The GC oven temperature program used was: 50℃ (3min), increased by 5℃ min-1 to 250℃ (held for 5 min) and then increased by 10℃ min-1 to 300℃ (held for 15 min). The mass spectrometer was operated in full SRM mode and in tandem MS detection. These compounds in diesel residues conditions of EI/MS/MS are shown in Table 1 . Transfer line temperature was set at 270℃ and ion source temperature at 250 ℃. The injector was set at 250 ℃ and the split flow at 25ml·min-1. Helium (99.9999%) was used as the collision gas at the ion trap chamber, and as carried gas, under constant flow rate of 1.2ml· min-1. Finally, was analysed by GC-MS/MS.
The optimization results of the retention time, parent ions, daughter ions and optimal collision energy in the feature compounds of diesel fuel were shown in table 1. The results were obtained from 3 times fullscan. The first step is to make sure the retention time and parent ions. The second step is to make sure the daughter ions and a big range of the collision energy. The last step is to make sure the optimal collision energy.
Diesel fuel (50ml, -10#) were placed in sample cell of burning stove, then closing stove door and igniting diesel oil until the flame went out naturally. There were some black material adhere to the sample cell we called it burnt residue. The burnt residue was taken to analysis by GC-MS/MS, and each sample is repeated three times.
Solid-phase microextraction (SPME) were used to extract diesel oil residues. The SPME fiber types used in this work were a 100µm PDMS which were obtained from Supelco, Bellefonte, PA, USA. PDMS fiber was inserted into the sample cell which was then placed in an oven at 80℃ and the headspace for 30min, then retracted and inserted into the 250℃ injection port 30s and be analysed. 
DISCUSSION
Diesel fuel was shown to contain 14 different n-alkanes, alkyl benzenes and polynuclear aromatics as shown in table 1.The use of GC-MS/MS allows a direct comparison of standard compounds to burned material, in order to determine the type of accelerant used in a fire. An excellent correlation can be obtained, since the matrix compounds of the sample can be eliminated due to the high selectivity of GC-MS/MS. GC-MS/MS is an invaluable analytical technique in suspected arson cases. So we can use the method to detect the diesel residues at a fire scene.
A total of these compounds shown in table 1 were detected in the diesel burnt residue by GC-MS/MS. In order to facilitate observation, two examples are extracted from the GC-MS/MS chromatogram to obtain the following characteristics SRM ion chromatogram. Figure 1 is a chromatogram (SRM mode) of decane compounds in the diesel residues. It shows a more detailed view of this repetition of groups of peaks from 10 to 18 minutes. The main peak is n-decane, a very common n-alkane in the 10.07 min. Furthermore, one can see the intensity of peaks are much stronger in 17.98 min than the one in 17.81min. This pattern is typical of pyrolysis products of decane from the diesel. Figure 2 shows a chromatogram (SRM mode) of C2 alkyl indan compounds in the diesel residues. Peaks are present from about 17 to 20 minutes and one can appreciate the presence of a repeating pattern that is going crescendo from 17 to 17.5 minutes. The strong-gest intensity of peaks is in 19.12 minutes. This pattern is typical of pyrolysis products of C2 alkyl indan from the diesel.
